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MATH 751 ASSIGNMENT 1 Due Mon. Oct. 9
1. Calculate the homology groups of the double torus
( S c<r e  
o n  I y ^
2. Let X be a topological space. The suspension of X, denoted
S X , is the quotient space obtained from Xx I by identifying X x {Q }
to a point P and X x {1} to a point Q (Q * P).
S.X -
rove: For all n is 2, H (SX) a H , (X) .n n-1
G be a finitely generated abelian group. P r o v e : For each




H (X ) = n n
I
I .
MATH 751 ASSIGNMENT 2 Due Fri. Oct. 20
4 .  D o E x e r c i s e  7 . 2 1  i n  t h e  n o t e s .
5 .  L e t  ( X , A ) b e  a  t o p o l o g i c a l  p a i r  a n d  s u p p o s e  r : X   > A
r e t r a c t i o n  ( n o t  n e c e s s a r i l y  a  d e f o r m a t i o n  r e t r a c t i o n ) .
P r o v e : F o r  e a c h  n  e  Z ,  t h e  h o m o m o r p h i s m  a : H n ( X )  -------» H n ( A )  ©
g i v e n  b y  a ( u )  =  ( H  ( r ) ( u ) , H  ( j ) ( u ) ) i s  a n  i s o m o r p h i s m  w h e r e  
j : ( X , 0 ) -------» ( X , A )  i s  t h e  i n c l u s i o n .
6 .  L e t  M b e  t h e  c l o s e d  M o b i u s  s t r i p ,  a n d  l e t  B d e n o t e  i t s  
b o u n d a r y .
1i s  h o m e o m o r p h i c  t o  S
P r o v e ; B i s  n o t  a  r e t r a c t  o f  M.
is a
H ( X , A ) n '
i
MATH 751 ASSIGNMENT 3 Due Mon. Oct.
P r o v e  t h e  A c y c l i c  M o d e l s  T h e o r e m .
MATH 751 ASSIGNMENT 4 Due Fri. Nov. 10
8 . a )  D e s c r i b e  a r e g u l a r  CW c o m p l e x  K s u c h
1 2b )  C o m p u t e  t h e  h o m o l o g y  g r o u p s  o f  S xs 
h o m o l o g y  g r o u p s  o f  t h e  c h a i n  c o m p l e x  C ( K ) .
t h a t  I K |  =  S 1x s 2 . 
b y  c a l c u l a t i n g  t h e
MATH 7 51 ASSIGNMENT 5 Due Mon. Nov. 2 0
9. Let n  £ 1 and let a : s11 — » Sn denote the antipodal map.
Determine the homomorphism H (ex) : Hn (Sn )  > Hn (Sn ).
3
10. We describe points in D? via spherical coordinates (p,&,<p) . 
p = distance from the origin; & = "longitude", a real number mod 2 n ; 
4> - "co-latitude", o ^  -  n . (See picture below). Let X be the
3
quotient space obtained from D by making identifications on S
follows: (1,$.,<£) (1,®“ + ~ n , n ~ (P )  for 0 ^ <P ^ ~ n  . (Thus no
3 +identifications are made in the open ball E , each point in e? is
identified with exactly one point in e0 , and each point on the
equator is identified with exactly two other points on the equator.)
Compute the homology groups of X.
as
MATH 751 ASSIGNMENT 6 Due Fri. Dec. 1
1 1 .  D o  E x e r c i s e  1 4 . 2 6 .
1 2 .  L e t  p  b e  a  p r i m e ,  a n d  l e t  R =  Z  , t h e  i n t e g e r s  l o c a l i z e d
\ P /
P-
a ) P r o v e : R i s  a  P I D .
b )  P r o v e : F o r  e a c h  p o s i t i v e  i n t e g e r  n ,  Z / p n  a d m i t s  a  u n i q u e  
R - m o d u l e  s t r u c t u r e .
c )  F i n d  Z / p m <8> Z / p n  f o r  a r b i t r a r y  p o s i t i v e  i n t e g e r s  m , n .
R
d )  F i n d  T o r R ( Z / p m , Z / p n ) f o r  a r b i t r a r y  p o s i t i v e  i n t e g e r s  m , n .
MAT 751 FINAL EXAM (take-home)
Due on or before 3:00 P.M. Tuesday, December 19, 1989 
Do any 5 of the following 8 problems.
1. Let X and Y be topological spaces of finite homology type. 
Prove: E(XxY) = E(X)E(Y) where E denotes the Euler Characteristic.
2. Suppose X and Y are topological spaces such that
r Z if n = 0 ,
Z if n = 0
Z/12 if n = 1
Z if n = 1
H (X) = Z/20 if n = 2 , H (Y) = -
n n Z/15 if n = 2
Z/8 if n = 3
0 otherwise
\ 0 otherwise '■
Find H (XxY) for all n. Express each group as a direct sum of
cyclic groups.
3. Let X and Y be topological spaces, and let T : XxY  > YxX be
given by T(x,y) = (y,x). Let 
in 16.18. Prove: The diagram




commutes up to chain homotopy, where is an Eilenberg-Zilber map.
4. Let 0 --> G  > H  > J  > 0 be a short exact sequence of
abelian groups. Prove: For topological pairs (X,A), there is a
natural long exact sequence
-2-
5. Let f : (X,A) --> (Y,B) be a map of topological pairs such that
H (f) : H (X,A) ---> H (Y,B) is an isomorphism for all n.
n n n
Prove: For each abelian group G, H (f;G) : H (X,A;G)  > H (Y,B;G)  n n n
is an isomorphism for all n.
6. Let X be a topological space such that H^(X) * 0 f°r some
n > 0. Prove: The map T : XxX -- > XxX given by T(x,y) = (y,x) is
not homotopic to the identity map on XxX.
3 2 37. Let [RP /iRP denote the quotient space obtained from (RP by
2 3 3 2
collapsing (RP to a point, and let f : (RP --> (RP /tRP denote the
quotient map.
4 3 2
Prove: f does not extend to a continuous map g : (RP  > (RP /(RP .
8. Let n be a non-negative integer.
a) Prove: If f : S^n ---> S^n is continuous, then there exists at
least one x e S^n such that either f(x) = x or f(x) = -x.
b) Prove: If g : (RP^ n--> (RP^ n is continuous, then g has at
least one fixed point.
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